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General
Pd(OAc)2 and 10% Pd/C were obtained from N.E. Chemcat Corporation, Japan.
Polyethyleneimine (PEI)-functionalized resins (TAm and TAs) were obtained from Mitsubishi Chemical Corporation, Japan. Other reagents were obtained from commercial sources and used without further purification unless otherwise noted. acetone-d6 for 13 C NMR). IR spectra were recorded by a Brucker FT-IR ALPHA. ESI high resolution mass spectra (HRMS) were measured by a Shimadzu hybrid IT-TOF mass spectrometer.
High-angle annular dark-field scanning transmission electron microscopy analyses (HAADF-STEM)
were measured by a FEI TECNAI G2 F20. Electron probe microanalyses (EPMA) were measured by a JEOL JXA-8100. X-ray photoelectron spectroscopy (XPS) of 3.3% Pd/TAm was measured by ULVAC Quantera-SXM-GC. The Pd content of the AcOEt filtrates was measured by Atomic Absorption Spectrometry (SHIMADZU AA-7000).
XPS spectrum of 3.3% Pd/TAm
Area% of Pd(II) and Pd(0) species of 3.3% Pd/TAm before and after use ( Figure S1 ). To a suspension of 4-iodoacetophenone (1.23 g, 5.00 mmol), 10% Pd/C (21.3 mg, 20.0 µmol), and Na3PO4･12H2O (3.80 g, 10.0 mmol) in 2-PrOH (10 mL) and H2O (10 mL) was added S1 (1.20 g, 7.50 mmol) at 25 °C under argon atmosphere. The reaction mixture was stirred at 80 °C (external oil bath temperature) and the reaction progress was monitored by TLC analysis. After 2 h, the reaction mixture was cooled to 25 °C and filtered through a celite pad to remove Pd/C and insoluble salts.
The catalyst on the filter were washed with EtOAc (10 mL). The filtrate was diluted with EtOAc (20 mL) and washed with H2O (20 + 10 mL) and brine (10 mL), dried over MgSO4, filtered, and concentrated in vacuo. The residue was purified by silica-gel column chromatography with hexane/EtOAc (5:1) to give p-(4-benzyloxy-1-butynyl)acetophenone (8 
General Procedure for chemoselective hydrogenation in continuous-flow conditions (Eq. 3)
A solution of the substrate (250 μmol) in MeOH (10 mL, 0.05 M) was pumped at 0.4 mL/min into the catalyst-packed cartridge [3.3% Pd/TAm (100.0 mg); φ4.6 × 50 mm] together with a flow rate of 10 mL/min hydrogen gas at 50 °C after the flow of MeOH and hydrogen gas to the cartridge under the same conditions for ca. 10 min. The whole reaction mixture was collected and concentrated in vacuo to give the corresponding hydrogenated product. If necessary, the product was further purified by silica gel-column chromatography (hexane/EtOAc).
Spectroscopic data of products 1,2-Diphenylethane (CAS Registry Number: 103-29-7) 3 (2)
Obtained in 99 % yield (44.9 mg, 246 μmol; white solid) from diphenylacetylene (44.6 mg, 250 μmol 307.1669. Anal. calcd for (NaC19H24O2). 
1-(4-Acetylphenyl)-4-benzyloxybutane (11)

Reuse test of 3.3% Pd/TAm for hydrogenation
A mixture of benzoic acid benzyl ester (425 mg, 2.00 mmol) and 3.3% Pd/TAm (64.8 mg, 2.01 µmol) in MeOH (8 mL) was stirred under an H2 atmosphere (balloon). After 4.5 h, the mixture was filtered through a funnel (1 mm filter paper). The catalyst on the filter was washed with EtOAc (3 mL×5), and the filtrate was concentrated in vacuo to afford benzoic acid 98% yield (240 mg, 2.00 mmol, 98%). The catalyst on the filter was dried in vacuo at room temperature overnight, and then weighed (63.7 mg, 98% recovery). The reaction for the second run was carried out in a procedure similar to the first run except for the amount of benzoic acid benzyl ester (425 mg, 2.0 mmol) and 3.3% Pd/TAm (63.7 mg, 1.98 µmol) for 5.5 h. benzoic acid was obtained quantitative yield (252 mg, 2.10 mmol). The reactions for the third to the fifth runs were also carried out likewise the first run except for the usage of substrate and catalyst. The results were summarized in the following table (Table S1 ). 
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